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An x-ray FEL such as the Linac Coherent Light Source 
requires an electron beam of a few kilo-Ampere peak 
current and a small-gap undulator system of more 
than a hundred meter in length. The resistive wall 
wakefield of the vacuum pipe may significantly change 
the beam energy inside the undulator and degrade the 
FEL performance. In this talk, I will present an 
analytical description of the FEL process in the small 
signal regime with slowly-varying beam energy and 
undulator parameter. The theoretical results, which 
agree with numerical simulations, will be applied to 
optimize the undulator taper and to evaluate LCLS 

wakefield effects.
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